%^ %< %i %s 1@ $N X @~ 8; 5~ ET Bg 3X M} 3X It 1’ Ch @~ DT K\ 6) 90 1998 G/ 12 7n 24 F| 1 In tro duction $" $k 6d 2O $K B0 $9 $k E7 BN <o B2 $N 8D ?t J, I[ $N 0c $$ $O !" $= $N 6d 2O $N ?J 2= $r CN $k >e $G =E MW $J >Z 5r $r M? $( $k !# >. %^ %< %i %s 1@ (SMC) $G !" $= $N %5 %$ %: $K Hf $7 $F Bg NL $N X @~ %Q %k %5 !< $, H/ 8+ (App endix ;2 >H ) $5 $l $? $3 $H $O !" $3 $N 6d 2O $N X @~ E7 BN $N 8D ?t L) EY $, FC 0[ $G $" $k $3 $H $r $[ $N $a $+ $9 $b $N $G $" $k !# $= $3 $G 2f !9 $O :# 2s !" LMC !J Bg %^ %< %i %s 1@ !K $H SMC !J >. %^ %< %i %s 1@ !K $K Ce L\ $7 !" $3 $N Fs $D $N 6d 2O $G X @~ E7 BN $N 8D ?t L) EY $K 0c $$ $, 8+ $i $l $k $+ $r D4 $Y $k $3 $H $K $7 $? !# LMC $H SMC $O 0J 2< $N $h $& $J E@ $+ $i !" E7 BN <o B2 $N 8D ?t L) EY $r L@ $i $+ $K $9 $k 8& 5f $K $O :G E, $J 6d 2O $G $" $k !# � $H $b $K 6a K5 $N 6d 2O (LMC $^ $G $N 5w N% $O � 50[kp c] !" SMC $^ $G $O � 60[kp c]) $G $" $k $+ $i !" 3F X @~ 8; $, J, N% $7 $F 4Q B, $G $- $k � E, Ev $J Bg $- $5 (LMC $O 10 � � 10 � !" SMC $O 3 � � 3 � ) $J $N $G !" 8= <B E* $J 4Q B, ;~ 4V $G A4 BN $r %+ %P !< $9 $k $3 $H $, $G $- $k � $H $b $K 6d 2O LL $+ $i N% $l $? 0L CV $K $" $j !" 5[ <} $N 1F 6A $, >. $5 $$ !# L5 %P %$ %" %9 $G 3F <o $N X @~ 8; $r 8! =P $9 $k $K $O !" $G $- $k $@ $1 5[ <} $, >/ $J $$ 6d 2O $, K> $^ $7 $$ X @~ 4Q B, 1R @1 !V $" $9 $+ !W $O 8= :_ $^ $G $K LMC $G 40 ?t 2s !" SMC $G 10 2s A0 8e $N 4Q B, $r 9T $J $C $F $* $j !" 2f !9 $O $3 $l $i $N $& $A F~ <j 2D G= $J %G !< %? $r 7O E} E* $K 2r @O $9 $k $3 $H $K $7 $? !# $= $7 $F !" $3 $l $i $N 4Q B, $+ $i F@ $i $l $? X @~ 8; $N %5 %s %W %k $r J, N‘ $9 $k $3 $H $K $h $j !" SMC $N FC 0[ $J E7 BN <o B2 J, I[ $r <( $9 7k 2L $, F@ $i $l $? $N $G $3 $3 $K Js 9p $9 $k !# 0J 2< $G $O $^ $: !" Bh 2 >O $G :# 2s $N 2r @O $K MQ $$ $? %G !< %? $r >R 2p $7 !# 3 >O $G $3 $l $i $N %G !< %? $+ $i Cj =P $7 $? X @~ 8; $r !" L@ $k $$ X @~ 8; $K BP $7 $F $O %+ %? %m %0 $K $7 $? $, $C $F J, N‘ $7 !" 0E $$ X @~ 8; $K BP $7 $F $O !" Hardness Ratio $r MQ $$ $F J, N‘ $9 1

$k !# $= $N 7k 2L $r MQ $$ $F 4 >O $G LMC $H SMC $N X @~ <o B2 $N 8D ?t L) EY $N Hf 3S $r 9T $J $$ !" SMC $N FC 0[ $J <o B2 J, I[ $r L@ $i $+ $K $9 $k !# :G 8e $K 5 >O $G $O !" $3 $N 7k 2L $r SMC $N ?J 2= 2a Dx $H Mm $a $F 4J C1 $K 5D O@ $9 $k !# 2 !V $" $9 $+ !W $N LMC !" SMC %G !< %? 2f !9 $O !V $" $9 $+ !W $N $3 $l $^ $G $N 4Q B, !J LMC $G 40 2s !" SMC $G 8 2s $N 4Q B, !K %G !< %? $r 7O E} E* $K 2r @O $7 $? !# $3 $l $i $N %G !< %? $+ $i !" S/N > 5 $N 4p =‘ $r K~ $? $9 X @~ 8; $r Cj =P $7 !" <o B2 J, N‘ $N %5 %s %W %k $H $7 $F MQ $$ $? !# I= 1: LMC $H SMC $N X @~ 8; $N ?t : !V $" $9 $+ !W $N 4Q B, %G !< %? $+ $i S/N > 5 $r K~ $? $9 X @~ 8; $r Cj =P $7 $? !# 1) 2a 5n $N 8& 5f $+ $i $9 $G $K @5 BN $, J, $+ $C $F $* $j J, N‘ $, 3N N) $7 $F $$ $k X @~ 8; $H !" 2) $^ $@ @5 BN $, J, $+ $C $F $$ $J $$ X @~ 8; !J Bg It J, $O 0E $$ X @~ 8; !K $H $K J, $1 $F <( $9 !# LMC SMC 4Q B, ?t 40 8 X @~ 8; $N ?t 34 37 $9 $G $K @5 BN $, J, $+ $C $F $$ $k X @~ 8; 23 21 $^ $@ @5 BN $, J, $+ $C $F $$ $J $$ X @~ 8; 11 16 3 X @~ 8; $N J, N‘ X @~ 8; $N J, N‘ $r $9 $k $? $a !" :# 2s $O 4 $D $N <o B2 $r MQ 0U $7 $? !# SNRs G. E* $J %9 %Z %/ %H %k $r <( $9 D6 ?7 @1 ;D 3< HMXBPs 9_ Ce 6n F0 7? $N Bg <A NL O" @1 %Q %k %5 !< (High Mass X-ra y Binary Pul- sar) BH Binaries %V %i %C %/ %[ !< %k O" @1 7O Crab-lik e SNRs Cf ?4 $K 2s E> 6n F0 7? $N %Q %k %5 !< $r ;} $D SNR $^ $? !" J, N‘ $N J} ?K $O !" $9 $G $K @5 BN $, J, $+ $C $F $$ $k X @~ 8; %+ %? %m %0 [ 1 ] � [ 7 ] $K => $C $F J, N‘ $^ $@ @5 BN $, J, $+ $C $F $$ $J $$ X @~ 8; Hardness Ratio $r Mx MQ $7 $F J, N‘ $H $9 $k !# 2

3.1 X @~ <o B2 $H Hardness Ratio :# 2s 2f !9 $O !" LMC !" SMC $N X @~ 8; $N %9 %Z %/ %H %k $N 9E $5 = Hardness Ratio (App endix ;2 >H ) $r MQ $$ $F !" X @~ 8; $N <o N‘ $, L@ 3N $K J, N% $G $- $k $3 $H $r 8+ =P $7 $? !# !V $" $9 $+ !W $N 4Q B, %G !< %? $+ $i !" $9 $G $K @5 BN $N J, $+ $C $F $$ $k X @~ 8; $r A* $s $G =D <4 $K Hardness Ratio !" 2# <4 $K coun t rate $N BP ?t $r $H $C $F %W %m %C %H $7 $? $b $N $r ?^ 1 $K <( $9 !# HMXBP $O LMC !" SMC $H $b $K Nc 30 $J $/ 0 : 2 < H ar dness Ratio < 0 : 6 $N NN 0h $K <} $^ $j !" SNR $O 0l It $r =| $$ $F � 1 : 0 < H ar dness Ratio < � 0 : 6 $N NN 0h $K <} $^ $C $F $$ $k $N $, J, $+ $k !# 2f !9 $O $3 $l $i $r $= $l $> $l HMXBP region !" SNR region $H L> IU $1 $k !# ?^ 1: Hardness Ratio � Coun t Rate ?^ : <o B2 $O 7A $G !" LMC $N X @~ 8; $+ SMC $N X @~ 8; $+ $O ?’ $G 6h JL $7 $F <( $9 !# 3

3.2 Hardness Ratio $K $h $k 0E $$ X @~ 8; $N J, N‘ A0 @a $G =R $Y $? $h $& $K !" X @~ $N <o B2 !J FC $K HMXBP $H SNR !K $O Hardness Ratio $G L@ 3N $K J, N‘ $9 $k $3 $H $, $G $- $k !# $3 $N 4X 78 $r Mx MQ $9 $l $P !" 0E $$ X @~ 8; $N @5 BN $r ?d B, $9 $k $3 $H $, $G $- $k !# $9 $J $o $A !" ?^ 2 $N $h $& $K !" 0E $$ X @~ 8; $r F1 MM $N Hardness Ratio � Count Rate $N %0 %i %U $K %W %m %C %H $7 !" HMXBP region >e $K $" $k $b $N $r HMXBP 8u Jd $H $7 $F !" $^ $? SNR region >e $K $" $k $b $N $r SNR 8u Jd $H $7 $F J, N‘ $9 $k !# ?^ 2: 0E $$ X @~ 8; $N Hardness Ratio � Coun t Rate ?^ : ?^ 1 $H F1 $8 $h $& $K $7 $F !" $^ $@ @5 BN $, J, $+ $C $F $$ $J $$ X @~ 8; $r %W %m %C %H $9 $k !# 0l HL E* $K !" 0E $$ X @~ 8; $O E} 7W $, 0- $$ $? $a $K %9 %Z %/ %H %k %U %# %C %F %# %s %0 $G $= $N @5 BN $r 6h JL $9 $k $3 $H $, Fq $7 $$ $, !" $3 $N J} K! $G $O %b %G %k $K 0M B8 $; $: J, N‘ $, $G $- $k $N $, FC D’ $G $" $k !# 4 X @~ 8; $N 8D ?t L) EY 4.1 J, N‘ $N 7k 2L 0J >e $N <j K! $G !V $" $9 $+ !W $N 4Q B, %G !< %? $+ $i F@ $i $l $? 3F <o B2 $N X @~ 8; $N ?t $r !" I= 2 $K <( $9 !# 4

I= 2: 3F =j B0 $N X @~ 8; $N 8D ?t : L@ $k $$ X @~ 8; $N =j B0 Kh $N 8D ?t !J 3g 8L Fb $K $O Hardness Ratio $r MQ $$ $F @5 BN $r ?d B, $7 $? 0E $$ X @~ 8; $N ?t $r <( $9 !K class LMC SMC SNRs 14(+4) 6 (+0) HMXBPs 4(+1) 10 (+8) BH Binaries 2 0 Crab-lik e SNRs 2 0 4.2 LMC $H SMC $N Hf 3S J, N‘ $N 7k 2L $K 4p $E $- !" LMC $H SMC $N X @~ <o B2 $r $= $N <A NL (LMC:SMC=10:1) $G 5, 3J 2= $7 $F Hf 3S $9 $k !# BH Binaries $H Crab-like SNRs $K $D $$ $F $O !" SMC $G %5 %s %W %k $, 8+ $D $+ $i $J $+ $C $? $N $G =| 30 $7 $F !" HMXBPs $H SNRs $r Hf 3S $9 $l $P ?^ 3 $N $h $& $K $J $k !# LMC $H SMC $G $O !" X @~ <o B2 $N 8D ?t L) EY $K Bg $- $J 0c $$ $, $" $k $N $, 8+ $F $H $l $k !# FC $K 82 Cx $J 0c $$ $O !" SMC $G HMXBPs $, !" $= $N 8u Jd E7 BN $H $H $b $K Hs >o $K B? $$ $3 $H $G $" $k !# ?^ 3: HMXBP $H SNR $N ?t L) EY $N Hf 3S : LMC $H SMC $N <A NL Hf $r 10 :1 $H $7 $F 8D ?t $r <A NL Hf $G 5, 3J 2= $7 $? !# $9 $G $K J, N‘ $, 3N N) $7 $? L@ $k $$ X @~ 8; $N 8D ?t !J Gr K@ !K $N >e $K !" :# 2s Hardness Ratio $+ $i 5a $a $? 8u Jd E7 BN $N 8D ?t !J 9u K@ !K $r =E $M $F $" $k !# 5 5D O@ 2f !9 $N 7O E} E* $J 2r @O $+ $i !" LMC $H SMC $G $O X @~ E7 BN <o B2 $K Bg $- $J 0c $$ $, $" $j !" $H $j $o $1 !" SMC $O HMXBPs $N Hs >o $K B? $$ 6d 2O $G $" $k $3 $H $r <( $7 $? !# $3 $l $O 2? $r 0U L# $7 $F $$ $k $N $G $" $m $& $+ ? 5

HMXBP $N J? 6Q E* <w L? $O Ls 10 7 yr $H 9M $( $i $l $F $$ $k $+ $i !" SMC $G $3 $N <o $N E7 BN $, B? $$ $3 $H $O !" $3 $N 6d 2O $, 10 7 yr A0 $K 3h H/ $J @1 7A @. 3h F0 $r 7P 83 $7 $? $3 $H $r <( $7 $F $$ $k !# 10 8 yr A0 $N LMC $H SMC $N 6a @\ Aj 8_ :n MQ $+ $i !" SMC $G $O 3h H/ $J @1 7A @. 3h F0 $, B3 $$ $F $$ $k $H 9M $( $i $l $F $$ $k $, !" :# 2s $N 7k 2L $O SMC $N ?J 2= $N %9 %J %C %W %7 %g %C %H $r B* $( $? $b $N $H $b $$ $( $k !# ;2 9M J8 8% [1] W ang Q., Hamilton T., Helfand D.J., and W u X. 1991, ApJ 374 475 [2] W ang Q., W u X. 1992, ApJS 78 391 [3] Shmidk e P .C., Co wley A.P ., F rattare L.M., and McGrath T.K. 1994, P ASP 106 843 [4] Co wley A.P ., Shmidke P .C., McGrath T.K., P onder A.L., and F ertig M.R. 1997, P ASP 109 21 [5] Shmidk e P .C., Co wley A.P ., Crane J.D., T a ylor V.A., and McGrath T.K. astro-ph/9812217 [6] Kahabk a P ., Pietsch W., Filip o vic, M.D., and Hab erl F. astro- ph/9812143 [7] Y ok oga w a J. et al. 1999 in prep. [8] Gardiner L.T., Sa w a T., and F ujimoto M. 1993, MNRAS 266 567 6

App endix A %Q %k %5 !< %i %C %7 %e %Q %k %5 !< %i %C %7 %e � � 1997 G/ Kv $+ $i SMC $G X @~ %Q %k %5 !< $, B3 !9 $H H/ 8+ $5 $l $? !# 1995 G/ $^ $G $K SMC $G $O 3 $D $N %Q %k %5 !< $7 $+ CN $i $l $F $$ $J $+ $C $? $, !" 1997 G/ Kv $+ $i 1999 G/ 1 7n 8= :_ $^ $G $K 0l 5s $K 12 8D $N X @~ %Q %k %5 !< $, H/ 8+ $5 $l $? $N $G $" $k !# $3 $N 5^ 7c $J %Q %k %5 !< H/ 8+ $r $o $l $o $l $O %4 !< %k %I %i %C %7 %e $K $A $J $s $G !" !V %Q %k %5 !< %i %C %7 %e !W $H >N $7 $F $$ $k ( ?^ 4) !# 2f !9 $N %0 %k !< %W $O X @~ 4Q B, 1R @1 !V $" $9 $+ !W $r MQ $$ $F 5 $D $N X @~ %Q %k %5 !< $r H/ 8+ $7 !" !V %Q %k %5 !< %i %C %7 %e !W $K 1~ J, $N 4s M? $r $7 $F $$ $k !# � � ?^ 4: SMC $G H/ 8+ $5 $l $? X @~ %Q %k %5 !< $N ?t $H $= $N G/ Be $r !" H/ 8+ $7 $? 1R @1 Kh $K LO MM J, $1 $7 $F <( $9 !# 7

B Hardness Ratio Hardness Ratio � � X @~ 8; $N @5 BN $r CN $k $N $K :G $b =E MW $J >p Js $O %9 %Z %/ %H %k $G $" $k !# Nc $( $P !V $" $9 $+ !W $G 4Q B, $7 $? HMXBP $H SNR $N E5 7? E* $J %9 %Z %/ %H %k $O !" ?^ 5 $K <( $9 $h $& $K !" 0l HL E* $K HMXBP $O !V 9E $$ !W %9 %Z %/ %H %k $r <( $7 !" SNR $O !V Fp $i $+ $$ !W %9 %Z %/ %H %k $r <( $9 !# $3 $N !V %9 %Z %/ %H %k $N 9E $5 !W $r Dj NL E* $K I> 2A $9 $k %Q %i %a !< %? $, Hardness Ratio(HR) $G $" $k !# HR $O H R = H � S H + S (1) H : photon counts of hard band (2.0 � 7.0[keV]) S : photon counts of soft band (0.7 � 2.0[keV]) $H Dj 5A $5 $l !" HR $, 1 $K 6a $$ $[ $I 9E $/ !" $^ $? � 1 $K 6a $$ $[ $I Fp $i $+ $$ %9 %Z %/ %H %k $G $" $k $3 $H $r <( $9 !# :# 2s $N 2f !9 $N 8& 5f $G $O !" HR $K $h $C $F X @~ $N <o B2 $, L@ 3N $K 6h JL $G $- $k $3 $H $r <( $7 $? !J K\ J8 ;2 >H !K !# � � ?^ 5: HMXBP $H SNR $N E5 7? E* $J %9 %Z %/ %H %k 8

C !V $" $9 $+ !W $K $h $k LMC !" SMC $N 4Q B, C.1 LMC $N 4Q B, ?^ 6: !V $" $9 $+ !W $K $h $k LMC $N 4Q B, : !V $" $9 $+ !W $N $3 $l $^ $G $N 4Q B, $+ $i :n $C $? LMC $N %b %6 %$ %/ %$ %a !< %8 !# 1_ $G <( $7 $? $N $O !" <! 2s $N 4Q B, %5 %$ %/ %k !J A O7 !K $G 4Q B, $, M= Dj $5 $l $F $$ $k It J, 9

C.2 SMC $N 4Q B, ?^ 7: !V $" $9 $+ !W $K $h $k SMC $N 4Q B, : !V $" $9 $+ !W $N $3 $l $^ $G $N 4Q B, $+ $i :n $C $? SMC $N %b %6 %$ %/ %$ %a !< %8 !# 1_ $G <( $7 $? $N $O !" <! 2s $N 4Q B, %5 %$ %/ %k !J A O7 !K $G 4Q B, $, M= Dj $5 $l $F $$ $k It J, 10